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A pfOCesa fer tHia i*gHfir iQtion of VQintile sgiihfltnnft ftfl 

FIELD OF INVENTION 

This invention rel^s to a proc^Bs for t3i9 estimation of volatile substances. Such 
vol^le Biibstmtces cai^ ftr exampK fia;vorB and volatile pollutants in edible 
matter. 

BACKGROinSTD OF THE INVENTION, 

Hiere is fixed p^nnissible limit for bact^rial/microbial coimt in -flie food stuflE To 
keep microbial count below the limits fi>od matmal is treated with bleaching 
powder/chlorin9 water, vi^ch leads to flie generation of cMorofbrm residues. 
Since chloroform is a carcinogen, the IV-Iaximum Residue Limit <MRL) is fixed at 
100 ppb in the food stuS 

Two known processes are known in the art for deteimination of chlorofonn 
residues in&od sbifiC 

Fmrge and trap method in which chla^ro&rm residues fi'om f<^od are tt^^ped in 
resin^ and later fluted and estimated Such a process requires hi^ cost resin and 
ultra pure solvents in addition to costly apparatus. 

Another method known in the art» is tfa^ headspace mefliod and in which vigours 
are drawn from the headspace of a septum-sealed vial containing :a sample to be 
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msilysed. Tha vial is he^^d to driv^ out dissolved orssmcs out of solution and 
iflto the vapom* headspace (Ward; Clydie, US Patent Application no. 301385 
dated i^l 27, 1999; US patent 6.286,375). 

In another method, ttie vial cotitaioli:^ volatile sample ia heated and agitated to 
enhance a traospoTt rate of tiie volatile sanqile fiom material to the headrace of 
ttie vial (United Stales patent 6,146,893, Nov^er 14, 2000). 

For extraction 'Ray^ et al«, 1997 proposed extractor having sample chamber 
pressurizable ei&er by gas or mecli&nical means. Ihe sauqile chamber was 
constructed witti removable liner of poly tetrnQuoretti^Iene (TJnited States Patent 
5,607,234 Marct 4, 1997). 

Augenblick et sd. 1994 describes yet anoSier method and app^^rc^ for coUectipg 
,gaaes from sample headspace of sealed container. <ias sample fi-om the 
headspace to instrument yrw cairi^d by carrier gas (Dnifped Steite Patent no. 
5,363,707 dated Noveixd>er 15, 1994>. Vibration is used to promote ttie formation 
of sauq>le gas. 

Main drawbacl&s of these aforesaid processes:- 

1. Heating of' vessel containing saExnple causes development of high pressure 
within the vessel and cause explosion and injuries. 

2. Addhiciia! imme^g^iarefnm&d^vMghm of analy gig. 
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3. Additional insinan^nts such as vibrator are required^ v^isich increases iiie cost 
of SQslysis. 

4. Small Bize viais are used, which ar& imable to acaoinmodate larg& size 
sanq>les. 

5. Bags are used wfitch can break ad: hi^^ tetqperabire and pressure. 

6. Hj^ Qost of soialyRiR per S3!q>l9« 

7. Hi^ capital coat 

8. Dai^er of breakdown of labile compoimds at proloi^d hi^^ temperature and 
&erefore lower estimatioiL 

OBJECT Qg THE INVBimON 

An object of this invention is to pr«)poae a process for the estimation of volatile 
substances. 

Anoflier object of fliis inventioa is to propose a process for flie estimation of 
volatile substances, which obviates Ifae disadvantages associated with flioae of fte 
prior art 

Yet anoflier object of this invention is to propose a process for the estimation of 
volatile substances and wherein dilorofomi residues are rele^ased &om the sample 
into a headspace under partial vacuum or at low pressure whereby reducing risk 
of leaiksige of volatile sd^stances. 

Still another object of dns inventioa is to propose a process for the estimation of 
volatile substances and wherein no additional cancer gas is required. 
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A fiirHier object of &is ioventica is to propose a process for &e estimatson, of 
volatile sid^stancea and wherein proloniged hi^ temperature ia not required 
A still &rflier object of fliis invention is to propose apr«>oes8 for die estimadoix of 
volatile subatances, which iavolvea low coat of apparatus. 

DESCTUFTION OF INVENTION 

According to this invention Hiere is provided a pro&ess for the estinaation of 
volatile sid^stances which con^>riseB in the steps of : 

i) heating distilled water in a flask to a first temperaiture, 

ii) adding fiie sample to be tested into said hesled water» 
ill) closing file flask, 

iv) maintaining the flask containing the san^le at a second ten^erature lower 
than said firE^ temperatm^, 

v) purgii^ the flask with air, 

vi) (hrawioglfae volatile v^ours and BubjectiiQt ft 

Forttier according to diis iirvention there is provicEed an apparatus for the 
estimation of volatile substanoes conq>rising a fla^ having a stopper adaptec3 to 
fit and close the moufli of said flask, a closure meniber for closing tfie moutki of 
said stopper. 
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^ la accordance vnttk Hsis invefiiioii, distilled \fi^er is heated to a first tyewpwatnre 

< 

|»» under atmospheric cotiditions. Such a fifst te^iqieratiire can, for ejcaf»^le, be the 

CO 

UJ boilipg temper^in odf W8ter» and particiilarly when an estimator of ^Qhloroftnn 

and ottier similar corapoanxte is r&^piired. Howev^, &r more volatile coaiipoimds 
present in edibles, residues can be estinmted by raieix^ water temperaturi^ lowtar 
than the boiling teiiq[>eratare. Such a first ten^endure depends upon fite nature of 
the volatile conmound. 



Thereafter, the flask is removed from die lieai source and the sataq>le to be 
analyzed is introduced into said flask and fliezm mainlained at a seconcl t^nqieFatiire 
lower flian said first temperature. However, softer intro^cing the sample into said 
flask, the flask is closed. As Ifae flask is in a closed status and the fcemperature 
reduced from a first to a second tenq>eratur9» 9 vacuum or low pressure is created 
wittiin said flask Sy way of sample acid without implying my^ limitation 
thereto^ die first temperature is the boiling temperature and tiie second 
tenqierature is approximately 40^ to AS^C in fiie instance of dflos-ofonn and 
similar compoimds. BEowever, in the instance of compounds having hi^ier vapour 
pressuTQ^ flie second temperature can be lower than 40''C to 45°C. 

The flask is maintaiaed at tfie second terapeirature for ^proximately 45 minutes. 
Thereafter, the vacuiuu is broken by pmginig air into the flask 'Airbuleace is 
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caused vdlbm Baid vessel so w to disperse &e volatile substances into ttie head 
space widua tiie closed flask. A sanqile is reoioved fiom Ihe headspace and 
aaalyzed. 

Pre&rably &e sample is wr^ped in a. foil and introduced into tttie flask. 
Several distinct advantages ensue by the present advantagea As the aan^Ie is 
added to boiling water, tbere is flask heating and not surtaiiied heatii^ of the 
sample, and whereby deconqposition of the san^Ie is prevente<l and fonnation of 
undesirable cofiq^ounds avoided, it has h&en found fiiat water can also be heated 
to a temp^r^ure lower than die boilipg tesnpmtvTQ. However, tfie second 
tenq>erature wonld dien need to be adjusted Primarily, the first and second 
temperature is to provide a reduced pressure or vacuum widiiiE. the closed vessel, 
as a volatilization is more efiCective at a reduced pressure ar vacuum. In the 
known att, volatilization was leas efCective as it was carried out st hijgh pressure. 

Thus, the present invention is based on volatile compounds h&iog released from 
die plant matrix under reduced pressure. Released vi^latile con^younds 
accumulate in the headspace from whei^ they can be coUecrted and analysed. 
Further more it has been &und that equilibration of closed coiotainer, containipg 
sanq>le in vacwun, at a constant temperature was inq>ortant for tte reproducibility 
of results. 
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Urns wDcordii^ to one aspect of fiie present inveiitiG^n fliere is closed cooteBner 
cofttemtng smnpWvatB^e toBtetiBl aad water. Saaf^le is added prior to closucre of 
&e confaiiier. 

Exan^Iea of closed contemed^a which may be uaefiii ici accordance witti invetstioti 
incliid^ gLags flask (250 mi) wift B-24 neck, this flask is attached wifli 7 cm 
stopper* havii^ B-24 jofait at one end and 1.5 cm diaeneter dole at the top closed 
by a 2 cm silicon cork 

The volatile substance in general comprise of flavours present in £bod^ 
beveraiS^B ^d oilier additives. However, oAer contaaainants like halogens cam be 
estimaiied too. 

Boilips ^ water prior to acSding sample expel air inside the fia^ and when 
tentper-ature of flask is lowered vacuum is created ^wiiich cauiaea the release of 
volatile substences from the plant matrix. Thus die processes hivolviiig 
introduction of plant matrix/sanq^Ie into the boiled ^vater and equilabratinig^ at a 
constaait temperatm*e followed by introduction of air, is the point of completien of 

tre^itment. 
Workis:g ex&iqplesi: 
£xainjple-l 
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Wei^ 1 8 <Top material into a alimunium foil and fold loosely in a packet &nn 
so ttiat crop material could easily coisie ia contect with &e vaster, after its 
insertion into Hnst flask. First take tfairly milliliter distilled water in 230 ml flask, 
boil then replace flask fi-om liie heat source^ push in packe»t containipg the 
matetlai and innaediateiy enc^ with sti^per (stopper plugged with silicon coik). 
Swirl tiie fl^k uotil material from flie duminium foil com9 in ifa9 contact with flie 
wana water. Equilibrate the flask at 4&^C for one honr in the iscubator. At the 
end, insert needle^ of 10 ml syringe through the silicon cork and islrodnce air into 
it fl>r 30 secfHids. Replace the plunser> snove plia^r vp and down three times. 
Then suck 10 tal v^oura fi'om the flask into the q?ringe and t&en take out the 
syringe. Out of 10 ml v^oiffs esipel 9 inl and inject remdniis 'w^oms into gas 
chromatogi^h fitted with ECD and c^Uaiy colunm ftr qualitative and 
quantitative estimation. 

Example-n 

Step I Take 0.1 jml chloroform (ca 140 mg) in 10 ml meOanol which will five 
sh-ecigth of ca 14O00 parts per million ^psn). 

Step n Take 1 ml of step I solution in 100 ml of water whose strength will be 
equivalent to <;a. 14000 parts per billion (ppb). 



8 



wo 2004/016657 



PCT/IN2003/000169 



Step m- 



Desired 


Volume (ml) of step n 


Sfr9ii&& of" workins 




(14000i^ml} stock 


solution reiiuired for 


(ppb) 


soludioa required to 


fortificatioa 




rnak? total lO ml 


<ppb) 




solution in water. 




1 


2 


3 


• Z5 


0.18 


250 


50 


0.36 


500 


lOO 


0.71 


1000 


150 


1.07 


1500 


2O0 


1.43 


2000 



Step IV Take 0.1 fol workins soludon as Step ID column 3 of the above talkie 
aad £!I it in flie disposable ditspensable cfispensor's tip. 

Step V JxiBort ttie filled tip into Ibe Hwk after removing the flBsk (contadmng 
water) from &e heat source. 

Step VI Inimediately enoqp liie flask with flie glass stopper coirtainii^ silicoa coik 
at top. Equilibrate the flask at 4(FC for one boor in the incubator. At the end» 
insert needle of 10 ml syrinse tbrough the silicon coxic and introduce air into it for 
30 seconds. Replace the plimger, move plunger up and down tiiree times. Then 
suck 10 ml vapours from tke flask into tiie syringe and then take out tiie syxiqge. 
Out of 10 ml vapours expel 9 ml and inject remainiog v^ours into ^s 
cfaromatogTEph fitted with c^illary column (0.35 \l aaid 35 m loiig) for qualitative 



wo 2004/016657 PCT/IN2003/000169 



o 
o 

UJ 



^ and quantit^ve estimatioa ovei^ ix^ection port and dei^cUir im^perska^ at 

^ 70^C, lOO^C and 300^C, respectively. Ukider Ifaese conditions minimum detection 

w limit for chloroform is 5 ppb. 

CD 

DESCRIPHQN WIH REFERENCE TO I3RAWINGS 

Furfli^r objects land advant^es of this invention will be more apparent from the 
ensuin^g description when read in coafimction wittk the accoio^aayhiig d»wif^ 
v(iiich illustrates an exploded view of the £Iask of the present inveotion. 
Ihe flads 1 has ^ neck 2. A stopper 3 is adapted to close the imouffa 4 of flask 1. 
Stopper 3 has SL lower section 5, which is a conical member and an iq>per finsto 
conical section 6. Moutti 7 is adspted to be closed by a closure 8. 
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